Summary &mdash; Comparative morphological studies of male genitalia from 6 honey bee species revealed distinct qualitative differences in each species in both everted endophalli and endophalli in situ. The endophalli in situ can be studied in drones preserved in ethanol. The following characters are most suitable for classification in situ: 1) pattern of the ventral hairy field of the vestibulum; 2) number of folds and hairy patches of the ventral cervix; 3) form of the dorsal hairy field of the cervix; and 4) the form of its appendage (lobe). Three types of endophalli can be classified. One type is present in the cavity-nesting honeybees A mellifera, A cerana and A koschevnikovi, the second in the free-nesting dwarf honeybees A andreniformis and A florea and the third in the A dorsata complex.
INTRODUCTION
In Apis species, especially in A mellifera, there is a broad geographic variation in both morphometric and behavioral characters which when quantified allows the characterization of many subspecies. Maa (1953) classified many of these geographic variants as true species. However, the "well documented quantitative intraspecific variability of A mellifera has to be regarded as exemplary for selecting species-specific characters within the genus" (Ruttner, 1988) . Male genitalia, for example, show qualitative differences in morphology, which are absolutely specific in Apis mellifera, Apis cerana, Apis dorsata and Apis florea (Simpson, 1960 (Simpson, , 1970 Ruttner, 1988) . This also proved to be true for the recently rediscovered species Apis koschevnikovi (Tingek et al, 1988) and Apis andreniformis (Wongsiri et al, 1990 ).
* Correspondence and reprints
Thus the anatomy of the male genitalia becomes an important tool for the classification into true species or subspecies. In Apis the male copulatory organ is a membranous endophallus. The drone everts it during mating by contracting the abdominal muscles and pumping hemolymph into it. During its insertion into the queen it is encountered by pressure from the small sting chamber and bursa copulatrix. Eversion can be induced artificially by pressing the abdomen, but it is different from the natural eversion in the presence of the queen. The counter-pressure of the queen is missing (Woyke and Ruttner, 1958 ; Koeniger, 1985 Koeniger, , 1986 . Further, only with sexually mature and well-fed drones can eversion be induced easily.
The anatomy of endophalli has been studied mostly from everted endophalli. The (1988) is actually of the A laboriosa penis. They found "no diagnostic differences between the male genitalia of A laboriosa and A dorsata"). The drawings of the endophalli of A koschevnikovi and A andreniformis by Mathew and Mathew (1990) again show differences from the previous ones (Tingek et al, 1988; Wongsiri et al, 1990) . Further, it is not possible to obtain everted endophalli from fixed or dried drones. Thus many drone samples cannot be used for studies if only everted endophalli are examined.
To avoid these difficulties and to find an additional method to recognize the characteristic structures of the endophalli, a detailed description of the uneverted endophallus in situ could be helpful.
Snodgrass (1956) gives the anatomy of uneverted and everted endophalli in A mellifera. Bährmann (1961) (Moritz, 1989 (Bährmann, 1961) . This method may help to clarify whether there are differences between the endophalli of A dorsata and A laboriosa, a question still under debate .
The following characters are clearly different in the uneverted endophalli of the 6 examined species : 1) pattern of the ventral hairy field of the vestibulum; 2) number of folds and hairy patches of the ventral cervix; 3), form of the dorsal hairy field of the cervix; and 4), the form of its lobe. (Ruttner, 1988; Tingek et al, 1988; Wongsiri et al, 1990) . Souvent, l'éversion artificielle est incomplète. Par conséquent, des dessins d'endophallus de la même espèce ne sont pas toujours identiques (Koeniger et al, 1990 (Ruttner, 1988; Tingek et al, 1988; Wongsiri et al, 1990) . Da 
